This paper reports the results of two interventions involving the integrated study of mathematics and technology practice to girls in Years 6 and 7. The focus of the study was to look at factors that contributed to girls' disengagement with mathematics study and seek pedagogical solutions for this. The key mathematics concepts embedded in the two interventions were proportional reasoning and ratio. A design based research methodology was adopted. The study started with the assumption that by integrating mathematics study with technology practice students would see the mathematics as authentic and understandable. The results of the first intervention indicated that a significant proportion of the girls did not develop the hoped for improvement in perceptions about the value of studying mathematics through technology practice, despite an improvement in their understanding of proportion and ratio. These results informed the second intervention in which modified tasks and pedagogy were implemented. The results of the second intervention were similar in terms of cognitive outcomes. However, when students were given explicit scaffolding in "within" and "beyond" the domain of mathematics integration as well as tasks that they considered authentic, student perceptions of mathematics study improved.
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The understanding of the mathematical principles underpinning SET is necessary for participation within a technologically dependent society (Australian Academy of Technological Science and Engineering, 2002). Unfortunately, the importance of mathematical understanding is not being reflected either in female or male participation rates of SET subjects. Since 1980, the proportion of Year 12 students taking chemistry, physics, or advanced mathematics has nearly halved (Batterham, 2000) . Barrington (2006) reported that between 1995 and 2004 there was a change in the percentage of Year 12 students taking advanced mathematics from 14.1% to 11.7%; for intermediate mathematics the fall was 27.2% to 22.6% and there was an increase in students taking elementary mathematics from 37% to 46%. This down downwards tend in the proportion of students taking higher mathematics is linked to Australia experiencing a critical shortage of scientists and engineers-this is restraining many vital industries and critical infrastructure projects in Australia (Batterham, 2000) . Data produced by the Program for International Student Assessment (PISA) from over 12,500 Australian students) indicate that students' mathematics performance and intentions to engage in higher education of any form was one of the strongest of all student correlations factors (e.g., reported upon by Lokan, Greenwood & Cresswell, 2001 ). It should be noted that this correlation does not imply causality; however, success or otherwise is linked to intentions to undertake further mathematics study and much of literature indicates that students who achieve success are more likely to develop self concepts that are compatible with further mathematics study (e.g., Eccles & Wigfield, 1995; Ethington, 1992; Ma & Willms, 1999) . Arguably, success in mathematics for any student may be dependent on her or his ability to reason proportionally, a key and, at times, a difficult and challenging endeavour which underpins much of senior mathematics as well as critical understandings in the science disciplines of chemistry and physics. In the next section, a brief summary of research into proportional reasoning is presented to background the focus of this paper, which is on girls' engagement with, and learning of, proportional reasoning.
Research on Proportional Reasoning
Proportional reasoning is a concept that is central to mathematics and critical in understanding much science and technology (Nabors, 2002) . In this paper the term "proportional reasoning" is used to describe the concepts and thinking required to understand rate, ratio and proportionality, including scale. According to the National Council of Teachers of Mathematics (NCTM) Curriculum and Evaluation Standards (1989) document, "the ability to reason proportionally is of such great importance that it merits whatever time and effort that must be expended to assure its careful development" (p. 82). A number of authors (e.g., Ilany, Keret & Ben-Chaim, 2004; Lo & Watanabe, 1997) have noted that the essence of proportional thinking is multiplicative. Ability in such thinking is needed for an understanding of, for example, percentages, gradient, trigonometry and algebra. Lamon (1995) noted that proportional reasoning has typically been taught in "a single chapter of the mathematical text book, in which symbols are introduced before sufficient ground work has been laid for students to understand them" (p. 167). It is hardly surprising then, that many adolescent students who can apply numerical approaches meaningfully in an addition context, cannot apply such approaches to the multiplicative structures associated with proportional reasoning (e.g., Karplus, Pulos, & Stage, 1983) . Indeed, many of the error patterns that students demonstrate in relation to proportional reasoning problems, illustrate that students apply additive or subtractive thinking processes rather than multiplicative processes (Karplus et al. 1983) . These authors also noted that exposing students to routine multiplication and division problems alone has not been effective in helping students to develop deeper understanding of proportional reasoning. Resnick and Singe (1993) put forward the hypothesis that early abilities to reason non-numerically about the relations among amounts of physical material, provide the student with a set of relational schema that eventually apply to numerically quantified material, and later to numbers as mathematical objects. Thus, it was recommended students be given time to explore and discuss authentic ratio and proportional situations/problems, and that they not be placed in the situation where algorithmisation and automatisation clogs the process of insight development (e.g., Ben-Chaim, Fey, Fitzgerald, Benedetto, & Miller 1998) .
